(1 1 Publication number : 10-173597 
(43)Date of publication of application : 26.06.1998 



HQ4B 10/02 

H04B 10/18 

G02B 6/00 

H01S 3/10 

H04B 3/04 



(21 Application number : 08-326732 
(22)Date of filing : 06.12.1996 



(71 Applicant: 
(72)Inventor : 



NEC CORP 
TOYOHARA ATSUSHI 



(54) OPTICAL EQUALIZER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To optionally ac|just a gain for arbitrary wavelength over a 
wide wavelength range by dividing a light signal into respective signal lights, adjusting 
each signal light to a desired gain, and then putting respective adjusted signal lights 
together and outputting them as a new light signal. 

SOLUTION: A wavelength-multiplexed light signal which is transmitted through a 
transmission line 50 is inputted to a 1st port 201 that an optical circulator 20 has and 
outputted to a 2nd port 202. This light signal is inputted to one port 310 that a WDM 
coupler 30 has, demultiplexed into signal lights by wavelengths, and outputted to 1st to 
4th ports 321 to 324 that the WDM coupler 30 has. Further, the light signals outputted 
from those ports are reflected by 1st to 4th light reflecting means 41 to 44, inputted to 
the 1st ports 321 to 324 again, and optically multiplexed and outputted from the one 
port 310 to a 2nd port 202, so that it is outputted from a 3rd port 203 to a 
transmission line 60. 
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S*«*l=«»t* ; zi:iD-C*S*'f3'5-f-!f*att1- 

* *-f **»<D«*3fcfr ?» a £ ft— 0 (D3t<5«ISS 

3t1SGttz<Dti!-hzoztHbmfit&t%\z h ^2 
OjK- h 2 0 2l=A***Lfcjl6«^t«3©7K- h20 
3A*6ta*nr4Jt*^v2 0i, -fl>?K- h 3 1 0 £ ft 
2(»?K-S2 0 2IC^**U, »*2©*-h20 2* 

T, *flS^3tSI=a*©?K- h 3 2 1 ~ 3 2 4 ICS A-f 
6/i#>(7)WDM A^730i. |*WDM 3 0 ©frl"* 

&&0>tf-h3 2 1 -3 2 409*41=. ft^WKfttt* 



JB I 0,-fi- K / » 3 W*- h 
2 0 I . _) 2 0 3 6 0 &m 
(>i-f\-L i 
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[is**u «ft0«4**b#««at«*-'3fl!>* 
feas»i=e»*-exa«*fT^*a«Tffeo-c, men 

#«*3tlc»lOL. t*«HR4*ftf=l*Ma>filftl::|ISL 

ks**2] *naa»a>«<i*^&ft4*fi#**i+ io 

St, 

LX» fffeftftflWi: LTU*r4f=»(DJtfi*#«* 

[fH**3] 1HEJt«*#ffl¥«tt, IJEft«*^J* 20 
**©«ft*«r*Ci:l=J:y, «Hajtt«^«j**R* 

afctaxfcy. 

*HB«#JteW1M!8*Rl*. lEKiftft:, 
*fl!2l=E«©3l|£-f a^-fif. 

[11**4] a«©«#ji6*6as3fti8^*-^wjt 

tf£ * *BH ft 4a&© Kft * * L X L * * &£ 

*msSE3©^-h$#L, «ria»i©7K-hi=A* 30 

* *Lfc«rffi3fe«* * «f E» 20iK— h*6tU*+*fc* 

3 ro#- h*\ &tb *r ^7 1 , 

'>ft <£*-©#- h&tffftfB«&©^h£;?fU m 
SB-©/t?-h*WSBSB2©7K-HI=»«t**i, RSR2© 

S^fiKLTffiTfB-©^- H::ai:&t4fc«>©iKft»8!l* 

h©*-*f=, **Wlz^$;h.fctt»©3fcE«*Rt£ 

[!»**5] tEift*^7li, ftt-4a^>Tft 

4 = t S fttt t 1"4SS** 4 f=S«©*^ 3 ?-f * . 
[W**6] ttCftft#ft*a&iK*£*?7fi. B 

*»*X l» 4 C t &m 1 t 4ES** 4 |=Ett 

©»-f 3 7-fif. 

*»S«SAWG*«*xn«c&£»»tT4W;R* 50 



4|zEm©3fe-<3 7'fif. 

[tmmai miB*s»¥si4s fna*»©?K-h© 

l=JMft£4ifeXK4fW£ £IM.Xi*4 c fc $ ft 
ft £ 1 4IS** 4 cgB*©«-f 3 7 -f if . 
[IS** 91 IttitifcEimtt. 7 

4 Sit** 4 ICES© Jfe>f 37^, 
[«** 1 o 1 WEitfi»¥«l4. EfUftlgfr 6 ft 4 

J5stn£{3*x i>4 c t «wtt t -ram** 4 icEm© 

3fc<f a^-flf. 

[sst**i 1] t»gE*a«¥Stt. iiifrb^ss 

f 37-fHf 0 

[IMIl 2] 1HIH*S«¥SI*v R»*©H»A«5r 

«fexs,4 c t &mttzm*m 4 kb*©** a?^ 

if. 

[IS** 13] ft&%£ti¥SI£. 

*HB*fi»»#ae36*sc*^©#t4iBiBa»©* 
-h©*^iz. 3t^»i=is«s*i, «naa»©*-i«© 

6©1!ME«*jfc$'>ft < t t=ol=»ttr6fc» 
©*«t©»2©3ft*^5t, 

at*i=**s»-r*fc«>©tt»©w«*KW»t, 
i«*»©T*«afi*rs©**t. nE«i»©as2©*A 
^»*«tttt«4ih.T. we* 2 0**75 tat* 

X^lK^4xt-^©rt©te©-0^g:!+-C, JtU^US^E 
-*U K=E=.$tt*l=«£^X, WEtti»©»r*3lfca«- 

»i=feit*Ri*3ftfflis«w»r5fc«>©«»©wjwigi& 

fc £(lx_X^4 C t <5Sf#a 4 l=Ett©*^ 

3 5* If. 

ea*a*^5©*^-satrE«[«©Jt?-h©*<?i=3t* 
wi^^^aa©^©^:/^ mmmmz 

Jt*t. »«»©waE3fefil*»©*/!fl=18a!4ti4ift 

i-mtaaa©^ 2 o^* izmi* ftfcaa© 
iWEa[»©*2©**^5©*^i4, miattftAn^x 

*»K-l-*61KrBffll***«WT. ttEtt*0?T£3fc£ 
WS§©p3©$4PE-r4oI^3i l £S§-l?&|-tK*|-r4fcft©t© 

X'>ft< t*HOt»*LX. IS»^^^fc^©rt©- 
o *THTE*t (6f 4 jK- h f; U A 1 4 1 ft dMCtttt * *t 

fejt©rt©te©-o$HiFEaa©*ij^isigs©w©*t(E:-r 
4*ijisii[H)sgiza 4^^© t ©xfc y . 

«rE«»©Rr**RWSI©*<rtt, WE«E»©SS2©Jt 
*^7©M©«Jitr43IS2©3fc*^7$^uxiWKfi# 
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©m?*^s^#£&3tt4fcto©4,©T-fcy, 

«rEtt»©WJ»@tt©*<*ri, tratt»©|S2<Djfca:7 
©W©»l*?-4^*#5W*l=fctt4^£3teHSS«W 

i-4fc«>© to-cfc* c t * tt« t tzmxm 4 ictass 
ojt^^-tf. 10 

[11*311 5] Hffi*S»*«tt. 

*^&©lJE«^c£'>fc < 1 1 --^fctfifc-f 4f=to 
©«&©§? 2 ©ft*??*. 

? tfttftu^tBsrsfcto©**©***^ jf 

fc&&©JttJ5l>rf§£, 

«te**©» 2 ©#* metUK0!>^K% 

7v?*-*©*/jtl:»«JfitiT. flJE3??2©jfcrt;7 
U -3 x. Hfjfs^aferosr 

[»*JJM 6] flWWfcSW^Ktt. HEa6*#«£a 
fia*3*A:77©tf*-4ttE«»©#-h©**fc#* 30 

*wi=«stt**tfca»«>ftK»»t. mesh*©* 2© 
■cay, 

WEttaoSUO)**:^©**!*. ttE£ft#f|$S 

ea»st*^5©*-raiBrBWR©3i?-h©i*ifl!>jSi6f 

-v t-*-$ ©rt©fti£-f S pI^itT »f*-J 1= fcB ftf 
4fcto©t©^fc4£&f::. »S*F&f SpTSEitTvT 1 * 
-*^6©**ai+r*ft< 4t-ol=»iSLT, tt# 

*4*ifc*©rto— 3*«r«E»(tf **-n=a*t* 
61) BSS© « © »J£f 4 frwrnssi 3 * * t « fc » © t © T? 

fey, 

»E*»©W**7s/t*-*©**I4. ffiE«a©£ 



nrE»»6ts«2©3te*^xttS*is 

tft*S»#©«©ft*li«L.r. •ffc**#*fcLT 

ttiflf 4fcto©t.©T?&y. 

ffirE«a©M»l§l»©**f±. mri2«Sr©m2©jt*^ 

©F*9©Bf[tEte©-Q$S(tT, S&ytOftl'*)^*- 
$U K^ = *«l*|cttoT. lWffitt[*©Rl«*7-yT 

^-5©rt©*fjs-rs?rgE3fe7VT*-^i=fciti>piaE 

**4l=|B«©jlfc'/a7'f-9 s . 
CM*H 1 7 ] ftE*£ireaii. 

fKE*ft»w^»feas*a*^5©*f*nirEa»©^ 
a«ft©Rr*3fe7 7 t*- ©** r=*¥Mi=a« 5 tt 

T, mERT«3fc7 »f+-* A» 6 < 

t t-or=»«-r &fcto©&a©m 2 t . 

BHI[»©JB2©3teA^7©*-<lf=3feq6fl«jf=ffi!KSti.r, 

«E»tt**ifcyt©M©— 3*aifc. *i%L%m&*'<T 

5i»l=**fi«+4fc»©tt»©TOE*K*mfc, 
mEtta©*2<03fc*:77©£4fc s fflEffia©Wfc% 
£3ttf©:£*<!:i=&js5!£;h.T. BftfBIf? 2 (D^tfi Zfvizts 

t»r»***i.fcjiit©rta>»©-ot*i+x, #u^;u£ 
rai=fiit«Qft«ns«««ii-«fa»©tttt©«ma 

tti£««.T^S£fc*ttttfcr*«**4l=Ett©jfe 

[11^18] ttfi*Ktt*Jtttt. ffirEi£ft#»$S 
fiiS*a*^7©^-r*fii»E*»©>K- l-©*«r=#Si 
«l=tttt**ifctt»©qIK3fc7vf-*-*i:. t£&&© 
RTaE*7vT*-$©*-«ff=itt^Mf=JStt*iifctt»© 

2©jt*^©**i=»«4*i«t*i=«rEaa©flrst 

ftEI*Va$4f=tttt3*Lfe4Mka«|piiBJ: £{S*.r 
fey, 

WE««© W a *77f*-«B**IJ;, ttE 3& Jtft M 

*«fia*a*^5©*r«iw»a*©jK-h©i*i©» 
fsrs^-h. frEa»©*2©jtA^7©n© 
swra^roft*:??©!^ ~*fr€iSitfc«^jftt 

#LT. R[S3fclH»S(T?i:ftl=3tU^;u*3tS*-tt. 
KfEWltf StK- h RliWJtf 4* 2 a>jfe* 77©!*3© 
1t!!7Jl3^LT. «rfc&fi*ifct LTIUA1-4fc46©t© 

wrEa»©»2roftA^©*«ii. wEaa©pr** 

7y^*-*©n©»JS1-4RT**7v1 l *-*fr6tt 

E«*ft«ftitr, ttffi«tt©qrxftsit«©n©tt« 
1 4 rj k^jrm* c m % 1 4 *> © t © -t? fc « t s t, 
s^jt^si^ftsst^o©^ si+T'>a < 1 1 _ 
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S*rSE*7 l=Hi**Sfcftl=1!(fIB#teS;h.fc 

M»Ei»f=ttA**fci&©t©T?fcy, 
iaiE««©nrasi(fcfi#s©**f*. mm&o>m2<Dft 

*:77©«©»l8*4JfI2©**:7?*ttL'ClWB{S-f 

©ff*»Kfcfli-***EW+«fc»a>*i(o-efcy, 

«FS«»©*i|Wlill*©**l4, TO££!!©$2©Jfe*:7 
7©ft©ftlS*Sig 2 ©ft* :79f-fcl>T#ift£;h,fc;fe 
©«©«llEfli©— sfcSlfC, SR*©*^!^- 
9 L, ^-JiSgllitoT, frflBffift©??Kft£S*S 

* * fc to© % © v & & - 1 $ feft fc * « is*« 4 i^en 
9] i**ai755a*ai 8©i^-f*uw= 

tat?©*-* a 5 -f-tf*. *Pr-</<eiS*©a+fcd«5i; 

< t c w fc 1 * tt&tmm '>^fA. 

2 0 ] SftftJ! 1 71SI»*9l 1 8 © ivftuW:: 
E«©*-fa5-f1ft. fc*— aafccfcfcW* 

t*£*:?7f /\'7>?. 

[0 00 1] 

****** *tt«««-»«*-o©jlHgfiS»f=ft»a 

[0 0 0 2] 

[ffi*©&85] ^a©^®1Iv7.TA©S?l¥ 

[0003] fts§st<£^©ii^, ea»rot*-3 

©«tt*«$8£*S. Mir, ttft®ft**H«fflltT*a 
*«***&l=li. 3tf«»rcJbMt4HI«KDiSfitSfftt 

i= <fc y . «*Kft*iceai u^/w=8 *4 c 5 c fc fc * 
'f/<r>^«*t?fc». ■wa«)*eis*fTafc»ictt, 

#&21fc&-&, 

[0 0 0 4] C©d;dlc, «ft*«*fijSl=tel»r, « 
[0 0 0 5] Jfe77-f/<7>7l=M**«»¥« 

fctttBfc LTI4, &T(c3*lf &£?&*©#&£. 
[0 0 0 6] 8D*>, «1©tt»fl4, P/AIS K-^EDF(Er 
bium Doped Fiber) fcAljSiPEDF l-«fc<&ipJ&©5F*HbS 
HS^-Ji ( TO Wave length Division Multiplex)^ 



ffl/W?''Jw h'EDFA(EDF Amplifier) tya-W , ' 
96aSviHi^V-9-Xx-f^. B-1094#»B) 
U*y. »2tDBi«tt» i5P>7a>S«lLfcM 

ffvaw^ft^r-o^:/^!*)!****}* ( r$g£ 

SeiMffl3t7 7 *M«t«** i?a-A£S1ME«|j , 
mm. EMD96-42#fii) Tjfcy, *3©ttflfli, 7* ft 

sgjpedf ««jbu nft©WB<btH««& ( ris^is 

95JMKMt**XU0 hn^XVW^, LUEEHfe. 
10 C-221 #65) 
[0007] 

L* 5 fc**KIB) L*»L*J&*&» ±&L 

fc«*©*ms» 3 A>fltt?eftttff{t, jut 

l=S*«&IHHMl**LT^fc. 
[0008] gp*>, ff 1 fl>¥iJ»!WBfc&«l4. 
l=6HT«lMHfe6«1.5dB t«4#ixfey, ftft£S1s 
2lT'li*H4 1 . OdB JUT Zffit- LT L> k o fclBJffi 

[0 0 0 9] *fc, S5 2©#J#¥iIft;&ftrf4, ftfflflS 
20 tfSfilWCiOdB |=WA6*i, *©IIXl=*l»rtWfMI 

m.odB iaT#££L-c*g!ai*Ti> •&*©©. wt-r 
a -tf<oj«ft»ttA<ia^**iT* y , wje©*ft©« 
{§ * HB * & c: fc # r- £ a V k l > o fc n 81 * * m L T ^ 

fco 

[0 0 10] £fc % »3©?iJffsFaftttlBI4. 
1. OdB lUT^HiatBJfc-Cl^*©©, jSS©EDF fchk^ 

iSfflft*Sc:fc!6<-c**:L\fc^ofcHH^t*rLX^ 

30 [00 11] El=. ±aLfc^**i©tt*aflilifet^ 

L fc«&. fiSiSSe^lc fc It ft* & <S%ft& 

tt©jB*l=lSffl** = fcl4ffi**^ofc. 
[ooi 2] *^Bj©gW(i. iS^igEftjS^K 

tai=fcL>Ts ffa©a«©iij»*«j:izw»*4c:fc© 

T? * 4ifc-< 3 7 -f IfSttflt* 4 C fc 1= fc« o 

[0 0 13] ^fc. *HBJj©fe©iW(4, ±12^3 7 
'T1f*ffl^fc*77'1'/<7V^ta«t*S = 4:lcj&4b. 
40 [ooi 4] *«W©fa©BttJ4, ±«E3t-fa5 

■f v i^fc »ea» t *«* * c fc [= * s . 

[0 0 15] 

[iuiswa**fc©©¥a] ±&ifc!ssa 

$«^*^<> M<*W¥SfcLT. iaTt«**1»S 
SSI 8©*^ □7-1'^$lli 1 t*4Cfcfc*So 
[0 0 16] I|)*., *^B^I=J;^l4, »1©Jfe.fa?-f 
iffc Lt, «[»©fi#*^e.te4««**-o©3fcfiaS 

50 jtJHii=fflu>btti>3 l £'r3 ; 7-i'-y : f3fc^T, satatiss© 
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iflSS*ifc«-«*3lfc*£j*LT, LXtt! 
*t 6 C £ * a 5*u4. 
[0 0 17] *fc, *»WI=J:titf. *2«>*<f a^* 

i=#iw * fc * to *««j-w#r2: , m% 

*«»SSII*Stz * ij MS $ *tf=£«-5f ft££j& U T , 

[0 0 18] »=, *»W|::J;;h.tf, » 3 ©jut-fa?* 
¥<tLT. flrKSS2©ft-f □^■tftfeivc, fflTBftft 

mmm^mt. mam&ntmz* *«£aM-«fe«© 

4<»6*i4. 20 
[0 0 19] *nW\Z l kti\$ > S4»^37-f 

«3iflrtffl^6#l**'f a?^if|=fc^r. ?Sl7bS3fS 

3©#-h£*ru iresnfl>7K-K=A*4*ifc«riE 
#«#«iirE*2©#-i»fr&tti;&T6i:*f::. mra* 

2©?K- H=A**ilfcltta*«4|«lltB!l3fl>iK- h 
flHt*gt*X. fIIEtl*a>«#*l=»«L-C, «ff4ft 

*f=*SMi*a)#-n=ia*-r*t«[=. «rE«»©# 

- fc * » ft i -T 4 * -f a 7 -f AM* 6 *i4 . 
[0 0 2 0] *J5MI=J:*itt % »5fl)*-ra5'f 

iffcLT. «re»4©3fe-fa7.f1fl::j3l%T, flUIBft* 40 

[0021] $fc, ^^b^i-^hiS, S?6©#-f a5-f 
tfiLT, *JE*4©jfc-ra?*tfl::*!lvc. ME&ft 

[0 0 2 2] *fc, *S8B£|::J;*Ui. g 7 ©3t-f 3 5 -f 

T^Sut$#»i:tW37'ffA < ff.ti*. SO 



[0023] Siz, *|gB^|c«fc;h.li, SS8©Wa7'( 

£S*3§fc£ffi*Xl^C££ft®£tSft*3 7-f-«>< 

[0 0 2 4] *fc, **«l=**Ui. ^9©5t^a7f 
+f<tLT, ItrE^WJfe^a^-rtflzfclix. fiUEjtS 

»«««*Xl^ = fc**«£*«**a7*-tftf1*& 

[0 0 2 5] *fc, **WI=**L«, S1 0(0^17 

■f-tfiLT. mtm 4fl)5fe-f a^-f-tftis^r. HUE* 

[0 0 2 6] *fc. *j6W{=«k*itf, SS1 1 ©it-fa 7 
-f-tftLT, WKJM©ifc-f a^-ftftiSlvc, fflrEJte 

[0 0 2 7] »=, *2PJC:<fc*U;^ *1 2 ©ft* 3? 

-f-^tLT, iroE^rojte^a^-y'icfcixx. Htrsejft 

[0 0 2 8] *fc. ^^WlCfctlH, H 3ffl*-fa7 
-f+fiLX. «rE«4fl)*-<a J 5'f1fl=l3^X, mlEft 

&©#-h©**A\&©flB^ft£'>tE< ttzoi; 

©ft*^7©*^i=*^»i=»tta*ix. »E»«*tL 

fcft©!*©-' 3**tT. RT**«»*troi:*l=3lt* 
Sl«©^^<!:, Bilia«§6©m2W7t7J^7©*^t[c 

*WS*M«f 6fc»©aa©M»@»tS*Ari»6 
Z t * ftfit 1 1 1> ft -f a y J -tf *tff & h S o 
[0 0 2 9] *fc. *5eWICj;HlS. Si 4CQft-<3 i 7 

•f+ftLx, ffirfi»4©jt-f=i7-f-y , i=tet>x, mie% 

«T«B«»©;t?- h©*^l=ft*ttl=*llE**ifca»«>» 
^©**l=tt«S*tfctt»©WWBI»i:*f|jlXfc 

y, «rE«ia©*2©jit*^ i 7©*^tt, mGKft^fi 

^S(5kI^xC7J 77©*T*mEtt»©#- !«©«©» 
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©?I**fi»S©**l*. «JEttft«>*2<D**^7ffl 
W(D»*-r*» 2©** *rt LTtttEflH*ft*fttt 

flt**sjE*hr ftfetootio-cfcy, iMettSt©tittii 

[0 0 3 0] *fc. ifcSB&llc.fcifcli, Stie©*^? 
-f-tftLT, WKIM©*-^^-^!:^-^ ffrffi* 

mn&&o>ft- b<D*« r=, **Mi=««*;ti, met* 

h©***6©lWlEffi#Jfc&'>fc< t t-Ofc 
»«-r*fcft©«§i!©^2©}tA^7t, I£*&©fg2 

fcjfc©l*J©-o£ftlf-C. Rl*3tH»*fi5t*l=*U 
*;i**ll»+4fc*©W*©W*illfc7yTF*— $ fc. IS 

«tt©*fi«8fc. BiJE*g&©!&2©5fc*>77©;*:* 

a-3-c, «NEtt»©^**7vT*-$r=fcitS5r*# 
IHS^Wr*fc«>©«»©*WlelSSt^^.T^-&c: 

[003 1] *SBWI=**l.tf. »1 60)^37 

2(D%±Zf^t, §££$©» 2 ©ftft^©**!-;^ 

?«*7?f*-*o** * M-Jm.<n 

tffiKttftOpI *ft7 'V x ©**!=»« 
**lfc*tt©W«"@»fcS<l*ra3y, *!Tfi!ttlR©« 2 

©ft*??©**!*, miBa*»»^sea»3t*^'7 

©*+ *iirtBtt»©7l«- h©rtfl>»i61-**- hfr&tt 

©»l£T I) W^jt7 -;f*-5 IzffiAt 5 fc#>© t©T* 
*4iSC, a*HStft?iaE*7vT*-5> ft»&©** 
»ltX*ft<4t-"3f=#ttLT. »#tt3ififcJl6©« 



*H/=3fcfflf*3©&©-o$S>FlESS!i©©WliS&©l*3©^ 

£**wiatti::aia**fc©©*©-c&y, fFsam^ 

<J>^%.%7vt*-9 ©**l*. flrffitt»©»2©** 
zt=?<JiteO)ttfot&W,za>%1)-J a y. Xtt, WEtttt© 
3HfcK»»©rt©*tJE-f*#fiM*©flk -3M»&*ltfc 

sau-. «iEs*«-r*W2©**^xit«it-r«*s 

St§l©rt©ij^lc^tT, «fc<t«««i: LTW*r* 

fc»©«t,©Tffcy. «Fia«&©tg«iiiBiB©*4i*. HW2 
io tta©S2©jifca:77©rt©»«*<&si2©jifc*:7 , ?i= 
fc^T»tt4*ifcft©n©miBft©— Msia 
jt©itLv^;u^ ; E='S'L, tt^-^issizttoT. me 

«EiSl©WSE3t7 t*-* ©l*)©*f)t-T S»Jlfc3lfc7 y-f 
*-*l=fctt*»rSftH»S«lWr4fcft©*©T»*6 

[0 0 3 2] *%m\Z&ft.\Z^ % \ 7©jt-fa^ 

-ftfiLT, WES&4©*-* a^-f-tficfcivc, flEJfe 

R»*sf±. ft ?5©*f a 

MEtttt©#-h©*«l=» **ttl=«ttS;h.fcttR© 
20 pT!£ite7'i'T*-9fc, »**©?T*jlt7f t*-^© 

&©ffiKfiHHfc*'J>ft < t t--3l=»*r*f:«>©a* 

^20W^7t, »tt*©»2©**^7©*'*(= 

3t*Wf=ttttS*Ll\ «E»**!K.fc*©n©--3ta 
ttT, ^J6*HSESf7aiftl=**fi»-r*f=»©«* 

©RT^jteswst. OTaMto>»2©«*7"5©** 
Mre«g©?HE*E»tt©*«£i=jfttt£*i-c. m 

E1f5 2©ftft;f7KfcUT#i&£;Hfcft©fc©f&©-C> 

30 T, flmttft©3ft*filtSf=£rtftW**IIB£«M 
t4fcft©a»©M»S»fc**S.T^SCi*1»»i: 

[0 0 3 3] »=, ^B.HCl.fcfrUi, 9E1 8©3fc-f 3 7 

•ftfiLT. WE»4©jHfc'fa5'f-y ! tfcL»T, me* 

H***«tt. M8B*B»i«£Bffii£*5C* ?5©*r-& 

f>E«»©*- h©*^JCJfe^ttlC«tt*hfca[»©nI 

^7">f^t. tttt»©RT*!Jlt7V7 L *-*©* 

sft©m 2 © %-h zryoz* i=3«t¥»tttsts *ifc«»© 

40 Rl*ftS»*i. 1»E«»©»2©**^ 1 7©*^I=» 
M«ih.6i:AI=!mE«K©?X3t£N*©%<(l=ttMt« 
*ifctt»©*l»EI»i:**S.Tj3y, «HBtt»©RT*Jlt 
7V5 1 *-*©**!*. «rJ8SRft»*l*afiiS»5!C*^ 

^©^■rftiiEiMiiosK-hwnowBr**-^, x 
i*. tiifa^^©m2©3t*^7©rt©*tf&t-&m2©* 

hXI*WfB1-i>aS2©ife*^' : 5©F»?©^t*tLr. Iff 
fcttli-tfti L-Ctt*^*fcib©4i©T?*y, ffiTEtttt 
50 ©S2©3fe^^7©*Ali. *B«*fflWJt*7VT* 
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4pF*#KJItSfr Slf T'J><E < t=-3j=»tt 

7 vf t(il*t 4 i*i:«E»«S ftfeftCWfl) 

©**i4 s «nE«»fl)*2©»*^5©na)«jE-r*» 

2> ? 9 f=« LT» Rr**BHE©frt>*lfc«***Rlrt- 

i=j3i»T»*4*ifc*©rt<Diuiatt«)— 3t»!+T. a 

[003 4] fS), ±SBLfcC^Xb(7)^17bSlg1 SCDft 
-fa 5* If ft* ^■fhift&%®.mi'ZTJ±&V%7 7 

■r / n*7 > ytzmm t * - 1 #-c * s . 

[0 0 3 5] **Wi::J:;h.tf, WTEJB 1 »S» 1 

[0 0 3 6] *fc, **MI=J:titf, miB*ins»i 
8©ft>f:3 7^©ivf*i>£, *4<it-ofttC 
<t ^ftStfT-Sft^T -</\'T>:W#b 

[0 0 3 7] 

[0038] (» i cosssro^si) *£n®m 1 ©use 

W«-fa7^ifl 0I4, ft 
* ?7 4 Lt©^-*a U-* 2 0 t . 
2SSA^7 (SLT. WDM* 7?) 30t, 
4©ftK3t¥&4 1ft£4 4£:£fii§?tT^-&,, 
[0 0 3 9] BL<I4» ir- *aU~?2 0l4, *17i 
2l33)^~h2 0 17lg2 0 3£fi;LTl>6,, IB 1 CO 
h 2 0 1 I*, fij3£l»5 0l=«L.rjfe^ttl=«8t**t 
Tfcy. Sg3C0^-h2O3li, fe)£S§6 OKftLTft 
^Wr=ttttStl-C^«. *fc. *2«>*-M*, WDM * 

[004 0] WDM t> -f=y 3 0 14, ^— 4ra L/-~5< 2 0 CO 
*+4«Z©#-l«2 0 2l=WL-C**ttl=Wt4!|l*: 
-©tK-KSI Oi, JM75SJIl4a>JlfcE*HM84 171 
a4 4|z»LT**Wlc««l**ifcJSl»5*4(0»K- 

K3 2 1 2 4t**L"Ctey, -0?7K-h3 1 O 

friXXSMzittig^Z. mi7>S^4C07K-h3 2 1 
75£3 2 4C::WLT\ &&&£IZf*-Sfti: LrffiAfS 



h3 1 0I^LTlti^-r-6fc*<0 i fcfl)T?&4. 

[0041] m^ nsiU0%£irea4 1 7SS4 4 

tt. WDM *:/5 3 0fl>**•6SIJ17!^2Si4<D!f^- 

^321»S324l::»L-t\ ft3WlCfg*;t£ *IT 
«. *SUS©»1»l=j3L>ri*. Sl©Jfcfi»¥l£4 1 |: 
Olvc|H2(::«S*:h.S»l=. ft£3t§§4 0 1 SflAT 
fey, W275S»4(D*fi»¥ia;4 2753S4 4|=oivc 
10 tRttl=%£4*# 4 O 1 *fl|jL-C^S. 

[0 0 4 2] C©J:5ftfl|jai*«ia.4*S*©»fflfl)* 

**lfc*ffll#(4, jfetf-*aU-*2O©:frf3iRl0> 

7j?-h2 o 1 icA***!,. ftir-^iU— 5« 2 o(D^f 
**2©#-i*2 0 2^ai;tJ2F;h.*. ft-y— +^ 

2 0<D*rS»2©7K- h 2 0 2^6ffl**4ifc 
ft<I^(4, WDM *^3 0(7)^^S-cri7K-h3 1 OK 
AA3*i. LT#»*ih.T. 
WDM *?5 3 0©frr4S5l7JS»4©>K-h3 2 1 7b 
20 S3 2 4lr**^tl.So »=, WDM 3 orofrtfc 

Si 71Sm4<D^-h3 2 1 2 4j^e,ffl*S*Lfc 

*«*Jfel4. *17iSK4©itfiW¥a4 1755 4 4-e 
fiW**fC, SI/. WDM *?5 3 0©**-4*17iSg£ 
4©#-K3 2 17S£324l::WLTA;&*:fc. ft#/£ 
£*ITWDM ^^^3 0(D%-t&-0)r\Z— h3 1 OfrbliJ 
A^litSI:, +f— *aU— * 2 0©=frf 4*2©7fl 

T& K 3 h 2 O 3 b fiSSS 6 0 lift L T til * * 

ha. 

30 [0 0 4 3] IS), *«5£<DB3SSf~j3l>-ai, WDM * ^7 
3 0 [C^ LT««**t**S»* 4 -3 fc LXtSim L 

[0044] (« 2 ©Stero^l) 2 ©*S6 

©ffi?J©ft'0 : 7-1'+f(4. 11 ©ISSfifflJBS©»r-& 

+i. 

[0045] *mmo>wM<»%in-riih%>m-i n^mw 

ftSS=t¥IS4 1 M4 414. ^^7, mi©ftJ5l^fS4 
1l=-3l>TH3l=W***t««l=, TEJ^ftJ5S«4 1 1 
tMATfey, *2 7iS»4»JtS»*S84.2 75H4 4 

[0 0 4 6] C©± 3 4**«©»JB(0* 
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[0 0 4 7] (.m3v>mm<»Mm) *s£E©$3©Kjfe 

y, m^7bmm4<n%&m®Mm£%1-z>t,<nv& 
a. i^t, *s»a>w«r=fci>T. ttatt&KB&z; 

[0 0 4 8] *«flia>»»034»tt-cfe«ffinsffi4a) 

*fi»#»4 17524 41*. B1©«K»*R4 
1l=-3l.*TH4t«aS*ii5«l=. WDM *^53 0B* 
■tft* 1 ©tf- S 3 2 1 l=**ttl::fMt**ifeWft%7 
n*-? 4 2 14:. 8^**7 4 2 1 [=jg 
«4tLfc*R»*4 0 1 LtmSLTlSHs B271SK4 
©ft£tf¥l£4 27124 4|roLxTtl^«IC, $2©^ 
- 4 h 3 2 2 75S 3 2 4 f =Jlt¥WI=tt«l 

**if=^B*7v7-*-*i:. BW**7 1= 

[0 0 4 9] Z<O&?%mj$.£ffiZ.Z>*mfoC0teB®ft 
-fa^-r+fl*. S2 0>£B<DJI»ffi£raflK. *^fl)Mi 
*«tefclvc»B4*ifc#fl***jRlrt-4B(::, #u 
izm&t a - t #-t* S S . 

[0050] (%4 0)mmoMm) *iKaoff4fi)ftiG 

y, »i7i2*4(D*R»^sr=ittt«*r'6t©-cft 
s. ft^>T. *n«fl>»8{=a3t^T, i&atiijftBB&tf 

[0051] *mM<DBmortmx>foz,m-\nmm4<D 

#Klt¥«4 1J1B4 4I*, *l©3feRlMMR4 
1l:ot^HSI=«»Sih.41«l=, WDM a?9 3 0©* 
fSB 1 h 3 2 1 l=a*ttl=*«4*ifcRr**7 

.•y-f 4 2 1 i, ISHr^JtT^T*-^ 4 2 1 tft 

tt**ifc?r**fi*t»4 i i isns/casy, m2 7!>g 

»4©Jtfi«¥a4 2 7!i54 4l=OLN-CtW«l=, %2 
h 732314 ©tK- I- 3 2 2 M3 2 4fcJ(lt*«ll= 

*l=»tt*ih.fcsrsEJtfi»«i:*fllS.T^4. 
[0 0 5 2] C©<fc?ft«j«««;ift*£*©»IB©Jfc 
O^-f-tm. *2a>Sgttffl»!BtHtt s 

[0053] (« S ©§g8£©Jf*!S) 5 ©Itfifc 

a^-fiftt. It 1 <D£MMmo&-<:ib 

y, »i7ssB4©jfcE»¥Bf=4#a*:r*-44i<D-cfc 

€-*il=Blljir4»ttf=otNTtt. KM**B8t4 = ti 

[0054] *£B«>BBagtt-e&ftBm£*4a> 

3fc£tt¥ffi4 1JfbS4 4lt. Blfl>*Eit*»4 
1f=-3L^-CS6r=fi||5i4*l5«lr=. WDM Jj^SOBt 
1-SWlO^~h3 2 1 K3fe¥WI::»»4*tfcm2©* 



*^7 4 3 1 t, sSSg2(D3t*^7 4 3 1 l=&f$4 iflfc 

prsEjts#*»4 1 1 t. %zo)%-h-?=y 4 3 i&t;»rs6 

JfeE»«4 1 1 CfflR4;h.feWftBB4 4 

fey, *2nS*4roifefi*}^a4 271S4 4|Cr3LN-C 
t^lC. m2nS^4(7>7t<-h3 2 27iS3 2 4lC^ 
*ttl:««**ifc*2©**?7t. tt»2«D*a79 

i=*ii*4*ifc?ir**s»r*4 nt. m 2 

[0 0 5 5] C©*3fcBj**«*4*B»<D»B©Jfe 
10 «f a^-ftfKfclvcM:, ||10>7K--h3 2 1CI1L 
T, MWBB4 4 1#, ^2(7)jt*^7 4 3 1 T?»tt* 

wSEJtR»»4 i iro«i«i*ffd«i=. 

71)11^4©^- h 3 2 27iS3 24fcP3fLTt )> Rfft 

i=Mirr « c t i= * y . * unlets cfcBBSfcfi* 

[0 0 5 6] ft. »©:&&£ LTf±. »1©JK-h3 

2 1 l=BBLr6lTI=KB4*i6*l=, *©2aya>» 
20 B*«*lf6ti4. SI 2 ©ft* 7^4 3 1 4*. WD 

M *^7 3 0<D5tl>Sl(D^-h3 2 1frb©*£g: 
Itr, tt--3lc»<SL. W=. SWHS&4 4 1 

A<. JN64ihfcJfc©n<D-ofl>ifc£»:it-C, 

B4 1 ll=fc«t«^j6*B»S*!l»-r4*a-Cft5. Mi 
7JI*. »20)JtA? 7 43 itf, rTIE*JKW»4 1 11= 

< t^--3lc^HSL. »=. MBBB4 4 1#. »«S 
#ifc*on©-owjitsSttT, ^©Jfe©^U^7U$^ 
30 -5 L. i*-5SI«ot. oT**fiW»4 1 1 1= 
telt*W**BB*7.f-K/<v0W»ttl=BB+a;* 

■ [0057] «r*a}««R»ft£BB1-«B«, H2©jt 

A?74 3 1 li. WDM ^^30S)S1 W^-h3 2 1 

S.O, ^(S$tlfc? l et73F*}©to© 7 tSSi|J3(l|HlS&4 4 1 |=UJ 
A+Sfc»<Otfl>i?a&*t*l=, RTSE3tfiltB4 1 1*v 
bgltfc^Slg 1 ©>K- h 3 2 1 ^fctsAt^fciftrot© 

40 -cs,^„ *fc. ft*©«ij»*as»ffl-r«*#. iS2© 

M^7431 I*. WDM *^30©^1ffl*-h3 2 

i fr&ai+fc«#**w**fi»»4 1 1 \zta*+z>ti 

ft©4,©Xfe«tftlc, ^rjEjltfiWB4 1 l*6ftltfc 

o©5fe$|g1©7tf-h3 2 1 lc?stLTfcb73L, lo. # 
tt**ifc*©rt©tero*4«l»lsIB4 4 i ic*73-r^fc 
tt©^,©T*3E>S. 

[0058] (BeoBB«)»S) «BB0B6 0>BB 
0»B(D*'ra7'fiftt. Bi©BBO»ttO>B»Tffc 
50 y, »m2»4©3ttJR8t*RI=««*Jft 1 t€=t I ©T?a5 
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**il=Bitt*lbm=ot>TH:, l«W**«f « c 1 1 

[0 0 5 9] 4© 
Jtfi»¥R4 175H4 4ft, SM©#fi*t#84 
1 IC3^T:ia7tffiI«**l*«l=, WDM *77 3 0(Bt 

■fsaio*~h3 2 1 \z%^mz\mtMz%2.(o% 
^743 1 1, tem2©5t*^4 3 uzmmzMz 

RT**TV"T*-* 4 2 1 fc, m20)?t^^7 4 3 1 A 
ttfT**7 , 'y?*-* 4 2 1 (=tttt£4lfc«fPH»4 4 
1 fc. W**7VT*— 9 4 2 1 l=«Stt**lfcAS«« 

40 1 tttmnTtoVs K2 7is»4©jtfi»*a4 2 

n34 4l = -3lvc4ilBll»f=. SS27!»Sa4^7tf-h3 2 
Km 2 Wife* 7? *ifc^*«7 -vr fc . 

[0 0 6 0] d0*3«tt*&ffi&ft*Ktt0Btt4)% 
3?<-tfl=tei%-ca:, f l«)*~l-32 1 icgUilL 
T, «»B»4 4 U6<, S2««774 3 1-CM$ 

S"3lvC, pFSit7VT*~$ 4 2 1 et>*J»*ffl\ % 

u*;u<o»»sftfc#«*§iifcs*K»»4 o 1 -esirr 

m27!iSm4(D^-h3 2 271lS3 2 4fCl|3i 

[006 1] (Si. *rtfc*7y^*-*4 2 11=61*** 
U-<>U©fflffll4. 3l£5*J»4 0 1 ^OA*1tl=ff*>tlT 
*ftl*U *SW*4 0 1 1f5lt*ilfc*l=ffb*lTt 
&(.>;!><, -*ttl=l*, ft£lttt4 0 1 Ic&ttftfittttA 

[0 0 6 2] SWA)*;** LTI*, |g1©/K-h 

32 ii=naLTsiTr=iRW**i*«i=. *©2»y© 

»a*«*lf5*l*. -SI*. SJ2©#*:77 4 3 UK. 
WDM*:?^ Offl^-f .&S&1<7>?tf--h3 2 1*N&fl)3feS 
ftl+T, '>4<fc*n-3|=#ttL, Jit, *<WIbIS4 4 

9t*-* 4 2 i icjstttwtounsflfw-iftarc 

&-i> 0 tk#tt. W2©**^543 14«, RT^3t7'Vx 

*-* 4 2 1 i=x?i*fta»E*ih.fcft*ftitr, 4>fc < 
i4,-ofc#KU St, MM9B4 4i«t. #H£$;h, 
fc#©flfl>-ofl>3ifc£Si7T\ *a%i<ii%\s<frtt- 

$ L, Btt^MfclKSto-C. l?nfe*7vf*-*4 2 

1 ic 33 it « otk%h8 $ 7 ^ - K / < -v mm \ztmt 
[oo6 3] «»#©Mw*asfaffltsJi*. s&2co?t 

73^74 3 11*, WDM *^73 OCDmi<J)7K-h3 2 1 



fcfc*©fc©-0©ft£W&3fc7'*Tr*-$» 4 2 1 l=ffl 

»U Ho, »*44ifc*<D«a>1fe<n*S1H»@»4 4 
1 [ctBAt^feftOtOtjao^tftlz. ^!3EJfe7vT* 

— ? 4 Z 1 4N6ftl+fc***1 ©*- h 3 2 1 ^til^t 

4fc»©t<D-efcft. *t, &#©sr$)7m£?ifflt& 

£ 2 ©ft* 7^4 3 1 I*. WDM A773 00)161 
ro#-S3 2lfr$>S(tfc£#Jfc£^3S5fc7fT*~ 5< 
4 2 1 irifc*-r?)fc46©%OT-fei,i«lc, pj^*7v 

T, »***tfcJlfeOW©— 0«>JtftKlO)jK-h3 2 1 

8(10884 4 1 ICtfjTif £ fc S 1 ) (7) t 
[0064] (m 7 ©Hlfe©fl*fig> *«W0>ft 7 0)HJ5E 

* So 

20 [0 0 6 5] ***<0»Jft©1#l8l-e*6!B17liSK4<D 
3tK«*a4 1 7i£4 4f4 s II <D3*S*f*S4 

ii:-3i^B8i:«Sihfiai:, WDM A 3 o 0>W 

r** 1 ©#- k 3 2 1 \z^mz\m^tz^u.%r 

V=r*-$ 4 2 1 fc, l^fc^y^ *~ > 4 2 1 |=» 
^^^fc^2roj't73^^4 3 1 ijtA7743 1 t 
8«4*lfcW*S«*4 1 1t, ^2 0^73^^4 3 

1 awwaE*EW*4 1 1 iztmzhtzmmm* 4 1 

t**j{.rfey, m27bSm4<»7K-h3 2 27iS3 2 

4i=-3t»rtR«t. *2 7ia*4©7if-Hw3ife*mi= 

30 «ttS*ifcBT«*7vr*-iii:. ISWIE^-vt 1 ^- 

[0 0 6 6] C©J; ; 5^m»S^fiR7l'S)*SSS<DIK<§(75J l 6 
^3^^+f|zfcl>tl4, ll(0^-h32 Ifc^jlL 
T, M«PSB4 4 1 |g2ro5t7J^74 3 1T'»(S$ 

»^r. ?rjsjtfi»*4 1 ^o^m'<^omiz. mz 

75Sm4C7)^-h 3 2 27l;S3 2 4lzK|jILT : t>, n« 
[0 0 6 7] ^<Eft79T*-*4 2 1|=fclt4* 

Lv^<;ua>*i]{ifli±, ^2 0)it*^v4 3 1 i=»f*ffi*mr 

l=t7*5*lTtSOL, 1^2 03^*^74 3 1 A^C©A73 
iRKfffrivcfcA^at. -Ittttl=l*, nUIEtb^^ja^A 
AW©5RSt33^rfi-i7*iS. 
[0 0 6 8] *f=, SW0>S5St LTI*, Ig1©^-h 

icMiaL-cjuTicstwsHs^fc, *©2iay<ossi*< 

SO *lf -Stt, 12(0^774 3 1 *<. ol^^ 
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7*>f*- ?4 2 1 S^LTWDH A 3 0©;fTf £?& 
1©;K— K3 2 1fr&©3fe£S(tT, 'J>&< t 

^©ftSglfT.. ^©ftb-^U^:^ U Sre^frJS 
ftdtt-aT, ?T**fi»*4 1 1|-fclT£pr£#i3SI£ 
MPT »2©#*:7?4 3 1 
tf, pJ*#E»*4 1 ll=Tpr**H»S*i-6fc*Kfi 

H8PEilI&4 4 1A<, »ttd<tfc*<Drt©— 3©**5ai+ 

t, ^©^(Ditiy^ju^^z:^ l, assents 

T, ?JK*fiWS4 1 ll=felt*Rrt£*WS*7-f-H 

[oo6 9] «r#o«ii»*5**«ffl-r*a^, ^2cd^ 

A^74 3 1 14, ^I&ybTVT*-* 4 2 1 frbglffc 
«t*a<fc*~-3l=#*LT, #&£;h,fc5fc©rt©- 

fc#©rt©ft©#**HM;Wl4 4 1 l=tt*fftf=«>rot 

a>t?**i:*t. ?r*»fiit»4i i*6aitfe**^r 

l*7-;f*-* 4 2 1 'NfcbAf -SfcttODtitOT?*.*. 
*fc. &#©ftJiitP#;i£i£ffit§lg£, %ZV>%i)7=? 
43 11*, $4 2 1*&ftttfc**^ 

£ftE3*fs4 1 1 f=ta:trr*fc*>©*©-CfcS4:*l:: % 
W«*JE»»4 1 1 a»6*ttfcjltt*tt < t 

4 2 1 l=A4L-CtUAL. »«S*l.fc5t©nflD 
ti><J>ft*%m®ffi4- 4 1 fcfflAtifcft©*,©^**. 
[0 0 7 03 (35 8 ©$ jK©fl»flg) *£H©£ 8 ©Hffi 

©wasi*. mftw'g-iommmmoft-i^^-iv-i o 

S^r-f^T^I ooeWflLfcWCfcU, 0 91" 

£, «ra*«»7 0i;ft«*^fcft-f3 7'f-!f i ot, 

*<fa?-f1f 1 0l=M*:h.feffcRil1»8 0 

T 

[007 1 ] C©*?fc«j*£«*4*3gfc©H*!B©3fc 
77-fA7V7°1 00rcfcHTt4, *7 7"f /O^^ig 
M&«*&*£?tBft&tt3fc&IDM * 7^ 3 o v V 
t&cktfV$&ztfrt>. Si:fv**Hl:feit4e 

[007 23 IS), **J(5©»J8lcfet^Tf*, ^37^ 

■yi o*t, wg*i»7ot^fgigitasg8oi<»ii , ji= > 

W4«IIH=EB4#iTt»*t<!)fcLr»WUT*fc4<. 

aj**a«nf>x*ii«r»i=Eiti-6«*i: urt a^. 

[007 3] *fc, *S»©IHII=*^Ttt, SS1CDK 

*fc#, ai2^Mig7o^-rti^(7)it<i'3 : 5'('tf^®ffl 

t&t.©t LTfc&l*. 

[00743 (m9<r)mm(DrM) *%w<Dm9®mm 



9 2fc©|BH = , afc-fa^-TIM 0#B1B:£jh.-CH4. 

[0075] c©±aft«)a**ii.4*s*t©»!a©jflt 
fejiisii. eai»©*-r 5fe»*©»ftttfftttiEa l 
\ *nma)G& u^;u©g n swat * c t *ttf 

£S C £ 4*6, &^ v *JMH®X |y<;uo>IS»fc* 

t-S^i^T^*., 

[0 0 7 63 ft, **fls©»»i=fe^rtt» §n©«& 

©»»©ft'f 3 ?4*f£®m LfcW^i^TlftWLT * 

io *2ns«7©i.»-r*i!^©3it>r3 7^-9 ! $a^f 

[0 0 7 7] «±BtWLT*fclSl7ME*9©3Wi©» 
lltfc^-C, jfc-fa^'f-if©*-*-***:/? (»175S 

»7©ssE©»«tfcL»reai»5 o&ufe oi=ts«t* 

lto»ttr=MIB34i*t.©?r*<i:l'. 
[00 7 8] *£»¥SI=*ft43fcS»«P©ffli: 
LTI4, 77"fA^U— TV^Tf^SftTl^*, 
20 ©, JS»«tLT««»«**iLTt^t®. StfElt 

T-, ?T<1'Wls-7-4y'?klt. 3t7 7"f /^©-SB» 

, *©«fU— r^^ySB^I^fcy, fe&ft£©ift* 
(EW*-tt«) *lfe$*t«.T/UX$-L> 

f£l4, EU«r=»UT**«*H!>AJHLfcl«t«*ttfftt 
*/|»* < 1 6 = i ***** iOX'&$> t E»BU= 

©JP***J»t6iBR*tfc6t©-efe*. SIC KMJK 
fcLT*H«€«ATl»SftK»*|Rtt, «J6±. SI* 
flt©W**«l»t4i&5^i{i:L^fcft, KSAWT-fe-S 
-75, SitBl-»L-CJt*WJf)AJWLfcll8lclB*tS#14 

©-«*«. «n=*«**i*ft^r=j:y» «jR**i*=i 

*^StA<aSLt U*3t©i?il)„ cti6©jfcjRS^ 

iwt, Rl^liiiLT^l^*fii^^^-cL^4^,© 

40 4»|=, ^^©JtSW^SIcjECT, «*b»bHT 

[0 0 7 9] Sic, WON *?7«>«iLtli. 
BI=T***ftT^4t©fc. C%«&KSAWQ(Array 
Waveguide Grating) l-T^gfiK*tlTL^*tl©A<¥tf &tu 
-5 0 CC-C, ¥S@;ISS§SAW6 (^L<l*micAWQ ) fc 
14 . £ © Aft &ttfta>*£HWKJi» #i 

cx*ttm=-cttAd*i«iw *^7i4, ttttniR 

50 1 OOTCSWJRBTtt 1 0©ft* 
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i&ZZllZftmt& (.XU'tomz^l&t ft) CtL* 

ffijfcfcn M&satf £ < £ y ttJt±<o(¥*u 

[0 0 8 0] *17lS*9©*tt<D»a6tfi^T 

&ISlTI=«f«ft»«4,il|l+4c:ttt^?*TSt«:l.\ 
[008 1] fill*,, *^W<Ofifea>^J!l(D3fc'('=J5'1'-y ! 

[0 0 8 2] 

tr*fcfti=, 01 iBMi3«ffli^, *xfl£K 

SB* ft. 

[0083] *S?J6«©3tefiaii«*>X J rAli. R 1 71 

a*4o*«i lojsai 4ot. sot, e 30 

jMS&5 0#U!6 0<!:. t-+iU-?2 0i, WDM fs ? 
730i, »17bS»4<0W«ftrvT*-5i4 2 173 
S424t, mi77Sm4roS^Sff4 0 17iS40 4 
£tffiiLTl>ft,, 

[0 0 8 4] CCT'. ■S-tal/-*Z0t, WDM £7 
730i, SBl7HE»3<0^Rft7VT*—$42 175 
1424^^ mi71)Sm4ffiSlt§f4 0 17dS40 4i 

i*. mrao*4(D*«©»jBi<Djit'r3 5-('-y*ttfi6LT 

[0 0 8 5] Rl7S£«4(Mfe«1 1 071S1 4 0l±. 40 

T'fcS. *1 <Djfe»1 1 Ol*. 1 555nm(DM^ 
t-«JI1 L. W20)3lfeBl 2 Oli. 15 

5 7nm©»*S*-r**2©««SU»f*. *fc 
*3fl)*a 1 3 014. 15 60 nmfflaMtt5S3 
a>fflW**m*U *4<D*ai 4 Ol*, 156 2nm 

[0 0 8 6] £;£3S1 5 01*. ^ 1 TbSIS 4 (Difcil 1 1 
0 75S1 4 0A<ai*Lfc*H46*fi**-r«*17!»2 

»40>«****aLs — atfjjts^tL-ceissaso so 



[oo8 7] eay»5osea**i-c*fcjtffl#f*, "9* 

-drab— ? 2 0<D£-t&3M 0>?K- r- 2 0 1 lz\ti$ 
*VC, H2W^-h2 0 2AvbWOW *^7 3 0IBft4 

[0088] &nm<DMmmm *^3o it. 

sSS&SSAWG (Array Waveguide Grating) LfctOTJ 

*y, fj^©-©^- h 3 1 ot. smtsssuotk- 

K3 2 1 Jig 3 2 4£{8?LT^ft, 

[0 0 8 9] -0>?K-H3 1 OfrhAllZHtzMm 
(4. W*gj17ia»4<D«*ife«l::, WDM 

*:?^3 0l::;fe^T#®£*U jfe*. miJbS^4©^ 
-h332 1M3 2 4*Vb**$^l-5o 

[0090] Wlfl>?|«-h3 2 1^6ai***l4»1© 
ffl*3tf*. *ia>W*ft7»^*— S>4 2 1 ^lt, 
££t3§9 9. 9 9%<D£SIS£ffll*T$J&£*W-::mi<D 

-^42 1$^LT, WDM ■hrf=,3 0<»mti>%-\0>rt 
-h3 2 1l:AA^. (A). *2 73Sm4 0){I^?t 
t. SSKD^jtilHlfiUcLT, »27iSS4<&ar£3fe 
7vr*-5'4 2 27JrS4 2 4. StfSS2 7SS*4fl>Jte 
£SJ3g4 0 2 73M4 0 4£S§T ( WDM *^30 

OT^-T-S^ 2 TjM^ 4 <D/K- h 3 2 2 TiS 3 2 4 IcA^i 
S^ft, 

[009 1] ZCD^ICLTWDM ^3^73 OCOW-T'&m 
1 7bSm4W^- h3 2 1 7iM3 2.4\zX}jZM-'%-\ 

732£t& 4 ©<i &«s*vc--a>jK-S3 1 o*> 

b. f-t a 2 Offl#t 2 ©!K- h 2 0 2 I; 

»L-Cffl*S*l., Sl = -y— 4raU— *©*t**3fl!>?t< 

- h 20 3fr£>mmffie, oiz^Lxtati^h^. 
[0092] c(D£?mmzffiz.tzft<(z i 7'<*fzm 

ffiit7-yx*-$ 4 2 1 7554 2 4fi>nTfcjfcS>S££T 

teiiU"<;K0M'7O#A<fi^T-1dB @S7fSLtl»fc 
A*. *175S*4©lua3fc7yT*~*4 2 1 £B8|{= 

&M.\y<)\,-%$i-it, fiP*>OdB [1 f ft c: 
« © fit £ 03 d d p K * fffl A 4 C t ft < W ft| £ & o fc . 
[0 0 9 3] 

e>a*>x j fA*<»e.*i«)Cti=itic*. 

[EISd)f!S*fetttW] 

[01] ©9U6©JfJ!Sro5t-i'3 7'r-y : t7)tS 
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S63©tK-I- 




3 24 


*4©#--h 


CE7] *JgW©SB6©3gte©}fcj8©ft^3 7^-tf|;:j3 


4 1 


ft Kit*!* 


it*jt£st¥K©»fi£&*-r^p^?Ei^a&"S. io 
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ftKS*^8: 
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ftK*M?K 


l+4*S»¥Kffl*fi!i * S1" ^ p v H t? fc*. 
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